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(54) MULTI LAYERED WIRING BOARD 

(57)Abstract: 

PURPOSE: To provide a multilayered wiring board wherein high density wiring can be realized by 
reducing the occupied area of a viahole connection part. 

CONSTITUTION: A multilayered wiring board has an insulating layer on a lower wiring layer. In 
the multilayered wiring board wherein interlayer connection is performed by using a conducting 
layer formed in a viahole made in the insulating layer, the shape of a lower layer conductor in a 
viahole connection part is smaller than the viahole diameter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A multilayer interconnection board with which lower layer conductor shape of a beer 
hall terminal area is characterized by being smaller than a diameter of a beer hall in a multilayer 
interconnection board which carries out an interlayer connection by a conductor layer formed in 
a beer hall wall which has an insulating layer on lower layer wiring, and was provided in the 
insulating layer concerned. 

[Claim 2]The multilayer interconnection board according to claim 1, wherein lower layer 
conductor shape of a beer hall terminal area is a line object which carries out a termination in a 
line object whose width is smaller than a diameter of a beer hall, a crooked line object, or a beer 
hall part. 

[Claim 3]The multilayer interconnection board according to claim 1 or 2, wherein lower layer 
conductor shape of a beer hall terminal area has width smaller than a diameter of a beer hall and 
continues being the width of common wiring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the multilayer interconnection board used for the 
object for element placements and the object for semiconductor chip loading of the electrical 
and electric equipment, and its interlayer connection structure. 
[0002] 

[Description of the Prior Art]In connection with the densification of wiring, the number of the 
continuity holes used for the electrical link of wiring of a certain layer and wiring of other layers 
increases a multilayer interconnection board. Conventionally, a continuity hole makes a through 
hole after multilayering lamination, and is made by plating the inner wall of the through hole. In 
this case, in a layer unrelated to connection between layers, a through hole portion must be 
avoided and wiring must be formed. Therefore, the interlayer connection method by a through 
hole has been an obstacle of the densification of wiring. 

[0003]Then, when manufacturing a multilayer interconnection board, only not using the hole 
which penetrates the whole patchboard, the method of connecting between ********** or 
arbitrary layers has been developed. Three kinds of methods are one of this method 
fundamentally by the method of formation of an insulating layer. 

[0004]The 1st method is a method of carrying out multilayer lamination by making into a 
component the double-sided wiring board or multilayer interconnection board which performed 
through hole connection and circuit formation, and manufacturing a multilayer interconnection 
board by through hole connection and circuit formation. The through hole formed in the 
substrate of a component has played the role of the beer hall. 

[0005]The 2nd method forms an insulating layer or an insulating layer, and a conductor layer on 
lower layer wiring, and if it is a photosensitive insulating layer, to the insulating layer concerned 
or insulating layer, and upper conductor layer by exposure/development, plating if it is a general 
insulating material and a conductor layer, after forming a beer hall by a chemical etching method 
— and — or it is the method of performing an electrical link with conductor ink/paste, and 
forming a circuit. If necessary, a more multilayer patchboard will be manufactured by repeating 
this. 

[0006]after the 3rd method forms a hole for the sheet which unified an unhardened insulating 
layer and conductor layers, such as copper foil, beforehand, laminate it on lower layer wiring and 
it forms a beer hall — plating — and — or it is the method of performing an electrical link with 
conductor ink/paste, and forming a circuit. If necessary, a more multilayer patchboard will be 
manufactured by repeating this. 
[0007] 

[Problem(s) to be Solved by the InventionjAmong the above-mentioned conventional 
technologies, since the technical problem of the 1st method forms the beer hall by the 
conventional through hole formation art, it is that it is difficult to make small the bore diameter 
and land diameter of a beer hall, and the occupation area of a beer hall is large. However this 
may carry out minuteness making of the wiring, it will be in the state that no place for forming 
the beer hall for connection is and of calling it what is called a hole neck, and densification will 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejje?atw - u=http%3A%2F%2Fwww4j... 2008/05/15 



JP,08-288657,A [DETAILED DESCRIPTION] 



2/8 ^— v 



not follow it. On the contrary, if a beer hall is formed with high density, it will be in the state that 
no place for wiring to pass is and of calling it what is called a channel neck, and densification will 
not progress too. When a beer hall is made high-density, in the laminate sheet which uses 
general glass fiber as reinforcement, there is also a problem of becoming easy to generate the 
insulation deterioration by the metal migration generated in the interface of glass fiber and resin. 
[0008]The technical problem of the 2nd method is a technical problem in an insulating layer 
material first. The material which can form the beer hall of a byway, and a process are that there 
is nothing on the level which can still be satisfied, maintaining an insulating property, conductor 
adhesive strength, etc. The next technical problem is a size of a beer hall terminal area. Even if it 
makes the path of a beer hall small since the size of a land required for connection must permit 
the position gap between up-and-down layers, and it is quite larger than the path of a beer hall, 
although troubles were suffered, densification does not follow it like the 1 st method. 
[0009]Since it is the same as the 2nd technical problem of the 2nd method too and the 
occupation area of the whole beer hall terminal area does not become small, the technical 
problem of the 3rd method is that densification does not progress easily. 

[0010]This invention makes small the occupation area of a beer hall terminal area, and an object 
of this invention is to provide the multilayer interconnection board which can attain the 
densification of wiring. 
[0011] 

[Means for Solving the Problem]A multilayer interconnection board of this invention has an 
insulating layer on lower layer wiring, and is characterized by lower layer conductor shape of a 
beer hall terminal area being smaller than a diameter of a beer hall in a multilayer interconnection 
board which carries out an interlayer connection by a conductor layer formed in a beer hall 
established in the insulating layer concerned. 

[0012]As for lower layer conductor shape of this beer hall terminal area, it is preferred that it is 
a line object which carries out a termination in a line object whose width is smaller than a 
diameter of a beer hall, a crooked line object, or a beer hall part. 

[0013]Lower layer conductor shape of this beer hall terminal area has width smaller than a 
diameter of a beer hall, and it is still more preferred that it continues being the width of a 
common patchboard. 

[001 4]If it exposes and is put in another way as becoming equivalent to a portion of electric or 
others in connection reliability, it is more desirable for a lower layer conductor of a beer hail 
terminal area to secure a connection area, although all shape intended on a design does not 
need to be exposed. This value should be individually calculated by structures, such as the 
physical property of a linewidth, a bore diameter, insulating-layer thickness, and an insulating 
layer. 

[001 5]A concrete preparation method of beer hall connection structure by this invention is 
shown below. Double-sided copper clad laminate or a sheet of multilayer interconnection board 
with which wiring is not formed in the outermost layer at least can be used for a substrate for 
lower-layer-wiring formation. Although existence or nonexistence of a through hole, a beer hall, 
or an interstitial beer hall are not necessarily asked, it is more desirable to fill up a hole with 
resin or electric conduction ink / paste for insulating-layer formation. 

[001 6]It may be usable in methods, such as the subTORAKUTO method, a semiadditive process, 
an additive process, and a circuit pattern replica method, and what kind of methods generally 
known, such as a method which combined ultra-thin copper foil with these methods, may be 
used for formation of lower layer wiring. 

[001 7]A formation method of an insulating layer and a beer hall is shown below. If it is a liquefied 
photosensitivity insulating material, by performing spreading and desiccation by methods, such as 
a curtain coat and printing, an insulating layer is obtained and a beer hall can be formed by 
carrying out exposure and development of a beer hall pattern. 

[0018]If it is a photosensitive dry film-like insulating material, an insulating layer is obtained by 
hot roll laminating or vacuum hot roll laminating, and a beer hall can be formed by carrying out 
exposure and development of a beer hall pattern. 

[0019]The sheet shaped unhardened insulating material can form an insulating layer by carrying 
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out lamination adhesion with copper foil used as an upper wiring conductor. Unification lamination 
can also be carried out, once sticking on a lower layer wiring board or copper foil temporarily or 
laminating to it. The formation of a beer hall can use puncturing by laser. A beer hall can be 
formed also by removal of copper foil of a beer hall part by a subtractive process or removal of 
copper foil by stop hole processing of a drill, and removal of an insulating layer by a chemical 
etching method or laser performed succeedingly. 

[0020]As a chemical etching method, dissolution removal by a solvent of an insulating layer, 
dissolution removal with a strong acid voltinism fluid, or such combination can be used. A charge 
of chemical etching material should be selected according to a material system to be used, and 
what has a few operation on a lower layer wiring board is preferred. 

[0021]There is a method of forming an insulating layer as other directions for a sheet shaped 
unhardened insulating material combining a hardened insulation sheet. The formation of a beer 
hall can use laser. A beer hall can also be formed by chemical etching by using a hardened 
insulation sheet as a resist material by combining with a hardened insulation sheet which formed 
a hole beforehand. 

[0022]The insulating layer material which unified conductor layers, such as an unhardened 
insulating material and copper foil, and was made into a sheet shaped can form an insulating 
layer by carrying out lamination adhesion on a lower layer wiring board. Formation of a beer hall 
can be performed like a case of a sheet shaped unhardened insulating material combined with 
copper foil. When an unhardened insulating material is the material reconciled in a moldability and 
low resin streak nature at the time of lamination adhesion, a beer hall can be formed also by 
laminating what formed a hole in an insulating layer material united with copper foil by drill, laser, 
a punch, or other means beforehand. In this case, it is still more preferred at the time of 
lamination to ensure beer hall formation by carrying outflow restoration in a hole made 
beforehand, and arranging and laminating a subsidiary material with an operation which controls 
an inflow of uncured resin into a hole to the outer layer copper foil side. 

[0023] Material used in order to form beer hall structure of this invention is shown below. As a 
liquefied photosensitivity insulating material, photosensitive liquefied solder resists, such as pro 
BIMA 52 (the Ciba-Geigy make, trade name) and PSR4000 (solar ink incorporated company 
make, trade name), can be used. As a photosensitive dry film-like insulating material, FOTEKKU 
SR3000G (the Hitachi Chemical Co., Ltd. make, trade name) can be used. As a sheet shaped 
unhardened insulating material, AS2250 and AS3000 (both the Hitachi Chemical Co., Ltd. make, 
trade names) can be used. 

[0024]A polyimide film can be used if a hardened insulation sheet is carried out. As an insulating 
layer material which unified conductor layers, such as an unhardened insulating material and 
copper foil, and was made into a sheet shaped, MCF3000E (the Hitachi Chemical Co., Ltd. make, 
trade name) can be used. As a subsidiary material with an operation which controls an inflow of 
uncured resin into a hole, A film which sandwiched a polyolefin film, a mold releasability film, a 
film which pasted a polyolefin film together, etc. can be used between a 50 micrometers - 300 
micrometers-thick polyethylene film, a polypropylene film, and a mold releasability film. 
[0025]An electrical link method for forming beer hall structure of this invention is shown below. 
The plating method generally known [ plating / without combination of nonelectrolytic plating, 
nonelectrolytic plating, and electrolysis plating and a nonelectrolytic plating process / 
electrolysis ] directly can be used. Although silver paste, copper paste, conductive paste using 
particles which covered a copper grain child with silver, etc. can be used, in order to attain high- 
density connection, conductive paste which can control ion migration is preferred. It is usable 
also in metal deposition means, such as vacuum deposition and sputtering. It is also possible to 
combine these, plating, or conductive paste. 
[0026] 

[Function]In this invention, the lower layer conductor shape of a beer hall terminal area is 
smaller than the diameter of a beer hall. 

Therefore, it is more possible than the connection structure using the conventional connecting 
land for an occupation area to become small and to raise the wiring density in lower layer wiring, 
without spoiling insulation reliability. 
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Since it is not necessary to make conductor shape of a terminal area into different shape from 

the usual wiring, there is little wiring design data, and it ends and it is effective in a design time 

being shortened. It is effective in unevenness of an insulating layer surface becoming small, 

namely, becoming advantageous to fine wiring formation according to the lower layer conductor 

shape of a beer hall terminal area being smaller than the diameter of a beer hall. 

[0027] 

[Example] 

So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi Chemical 
Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil tension 
laminate sheet (example 1 insulating-layer 0.2 mm in thickness, and double-sided copper foil 18 
micrometers in thickness), Resist was exposed and developed, was etched and circuit formation 
of the lower layer wiring was carried out. The wiring circuit made the usual wiring section except 
a through hole land, power supply wiring, etc. the line width of 0.1 mm, and conductor shape of 
the beer hall terminal area was made into 0.2 mm in width, and a rectangle 0.4 mm in length. 
Next, heat-and-pressure lamination adhesion of the insulating layer material MCF3000E (the 
Hitachi Chemical Co., Ltd. make, trade name) which united the unhardened insulating material (50 
micrometers) and copper foil (18 micrometers) which made a 0.3-mm hole with the drill with the 
portion which serves as a beer hall beforehand, and was made into the sheet shaped on both the 
surface was carried out with a press. As a subsidiary material for a press, what inserted the 
semi-gross density polyethylene film (100 micrometers) into two TEDORA films (the Du Pont 
make, trade name) was laid in the substrate face, and also it had a panel and composition (both 
sides) which carried cushion paper in order. Next, after it formed a 0.3-mm through hole in the 
substrate with the drill and alkali permanganic acid performed desmearing processing, 15 
micrometers of thickness attachment radio solution copper plating were formed. Next, resist was 
provided and developed [ exposed and ], was etched into the substrate face, the outer layer 
circuit was formed, and four layer wiring boards were created so that only the part used as a 
circuit might be removed. The circuit position gap of the upper layer of these four layer wiring 
boards and a lower layer is an average of **30 micrometers, and 3sigma showed 
**1 7micrometer. Next, the connection reliability of the created patchboard was evaluated. In the 
hot oil examination for 260 ** 10 seconds, the increase in connection resistance was not 
accepted up to 50 cycles, but through hole connection and beer hall connection were 
understood that it is satisfactory. 

[0028]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 2 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, conductor 
shape of the beer hall terminal area was made into 0.1 mm in width, and a rectangle 0.4 mm in 
length, and the conductor 0.1 mm in width and 0.2 mm in length which intersects a center 
section right-angled was provided. Next, heat-and-pressure lamination adhesion of the insulating 
layer material MCF3000E (the Hitachi Chemical Co., Ltd. make, trade name) which united the 
unhardened insulating material (50 micrometers) and copper foil (18 micrometers) which made a 
0.3-mm hole with the drill with the portion which serves as a beer hall beforehand, and was made 
into the sheet shaped on both the surface was carried out with a press. As a subsidiary material 
for a press, what inserted the semi-gross density polyethylene film (100 micrometers) into two 
TEDORA films (the Du Pont make, trade name) was laid in the substrate face, and also it had a 
panel and composition (both sides) which carried cushion paper in order. Next, after it formed a 
0.3-mm through hole in the substrate with the drill and alkali permanganic acid performed 
desmearing processing, 15 micrometers of thickness attachment radio solution copper plating 
were formed. Next, resist was provided and developed [ exposed and ], was etched into the 
substrate face, the outer layer circuit was formed, and four layer wiring boards were created so 
that only the part used as a circuit might be removed. The circuit position gap of the upper layer 
of these four layer wiring boards and a lower layer is an average of **34 micrometers, and 
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3sigma showed **1 5micrometer. Next, the connection reliability of the created patchboard was 
evaluated. In the hot oil examination for 260 ** 10 seconds, the increase in connection 
resistance was not accepted up to 50 cycles, but through hole connection and beer hall 
connection were understood that it is satisfactory. 

[0029]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 3 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, also 
carried out conductor shape of the beer hall terminal area 0.1 mm in width, and was designed 
carry out a termination in the design position center section of the beer hall. Next, heat-and- 
pressure lamination adhesion of the insulating layer material MCF3000E (the Hitachi Chemical 
Co., Ltd. make, trade name) which united the unhardened insulating material (50 micrometers) 
and copper foil (18 micrometers) which made a 0.3-mm hole with the drill with the portion which 
serves as a beer hall beforehand, and was made into the sheet shaped on both the surface was 
carried out with a press. As a subsidiary material for a press, what inserted the polyolefin film 
into two OPYU run films (Mitsui petrochemical incorporated company make, trade name) was laid 
in the substrate face, and also it had a panel and composition (both sides) which carried cushion 
paper in order. Next, after it formed a 0.3-mm through hole in the substrate with the drill and 
alkali permanganic acid performed desmearing processing, 15 micrometers of thickness 
attachment radio solution copper plating were formed. Next, resist was provided and developed 
[ exposed and ], was etched into the substrate face, the outer layer circuit was formed, and four 
layer wiring boards were created so that only the part used as a circuit might be removed. The 
circuit position gap of the upper layer of these four layer wiring boards and a lower layer is an 
average of **27 micrometers, and 3sigma showed **1 3micrometer. Next, the connection 
reliability of the created patchboard was evaluated. In the hot oil examination for 260 ** 10 
seconds, the increase in connection resistance was not accepted up to 50 cycles, but through 
hole connection and beer hall connection were understood that it is satisfactory. 
[0030]So that only the part used as a circuit may be removed using MCL-I-671 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass polyimide resin double-sided copper foil 
tension laminate sheet (example 4 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 12 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.08 mm, also 
carried out conductor shape of the beer hall terminal area 0.08 mm in width, and was designed 
carry out a termination in the design position center section of the beer hall. MCL-I-671 [ next, ] 
(the Hitachi Chemical Co., Ltd. make.) whose thickness of an insulating layer is 0.1 mm and an 
one side copper foil tension laminate sheet whose thickness of copper foil is 18 micrometers The 
sheet like material which carried out the temporary tension of the insulating resin material film 
AS2250 (the Hitachi Chemical Co., Ltd. make, trade name) unhardened to the resin surface side 
of a trade name with a 150 ** heated roll laminator was created. Next, heat-and-pressure 
lamination adhesion of the sheet like material (168 micrometers) which made a 0.3-mm hole in 
the portion which serves as a beer hall beforehand with the drill was carried out with a press. As 
a subsidiary material for a press, what inserted the polyolefin film into two OPYU run films 
(Mitsui petrochemical incorporated company make, trade name) was laid in the substrate face, 
and also it had a panel and composition (both sides) which carried cushion paper in order. Next, 
after it formed a 0.3-mm through hole in the substrate with the drill and alkali permanganic acid 
performed desmearing processing, 15 micrometers of thickness attachment radio solution copper 
plating were formed. Next, resist was provided and developed [ exposed and ], was etched into 
the substrate face, the outer layer circuit was formed, and four layer wiring boards were created 
so that only the part used as a circuit might be removed. The circuit position gap of the upper 
layer of these four layer wiring boards and a lower layer is an average of **23 micrometers, and 
3sigma showed **1 7micrometer. Next, the connection reliability of the created patchboard was 
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evaluated. In the hot oil examination for 260 ** 10 seconds, the increase in connection 
resistance was not accepted up to 50 cycles, but through hole connection and beer hall 
connection were understood that it is satisfactory. 

[0031]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co. f Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 5 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, and the 
conductor shape of the beer hall terminal area was 0.1 mm in width, and 1.0 mm in length. Next, 
heat-and-pressure lamination adhesion of the insulating layer material MCF3000E (the Hitachi 
Chemical Co., Ltd. make, trade name) which united the unhardened insulating material (50 
micrometers) and copper foil (18 micrometers) which made a 0.3-mm hole with the drill with the 
portion which serves as a beer hall beforehand, and was made into the sheet shaped on both the 
surface was carried out with a press. As a subsidiary material for a press, what inserted the 
semi-gross density polyethylene film (100 micrometers) into two TEDORA films (the Du Pont 
make, trade name) was laid in the substrate face, and it had further a panel and composition 
(both sides) which carried cushion paper in order. Next, after it formed a 0.3-mm through hole in 
the substrate with the drill and alkali permanganic acid performed desmearing processing, 15 
micrometers of thickness attachment radio solution copper plating were formed. Next, resist was 
provided and developed [ exposed and ], was etched into the substrate face, the outer layer 
circuit was formed, and four layer wiring boards were created so that only the part used as a 
circuit might be removed. The circuit position gap of the upper layer of these four layer wiring 
boards and a lower layer is an average of **36 micrometers, and 3sigma showed 
**15micrometer. Next, the connection reliability of the created patchboard was evaluated. In the 
hot oil examination for 260 ** 10 seconds, the increase in connection resistance was not 
accepted up to 50 cycles, but through hole connection and beer hall connection were 
understood that it is satisfactory. 

[0032]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 6 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, and the 
conductor shape of a beer hall terminal area is 0.1 mm in width, and 1.0 mm in length, and was 
made into the structure at which it turns right-angled in the design position center section of 
the beer hall. Next, heat-and-pressure lamination adhesion of the insulating layer material 
MCF3000E (the Hitachi Chemical Co., Ltd. make, trade name) which united the unhardened 
insulating material (50 micrometers) and copper foil (18 micrometers) which made a 0.3-mm hole 
with the drill with the portion which serves as a beer hall beforehand, and was made into the 
sheet shaped on both the surface was carried out with a press. As a subsidiary materia! for a 
press, what inserted the semi-gross density polyethylene film (100 micrometers) into two 
TEDORA films (the Du Pont make, trade name) was laid in the substrate face, and it had further 
a panel and composition (both sides) which carried cushion paper in order. Next, after it formed a 
0.3-mm through hole in the substrate with the drill and alkali permanganic acid performed 
desmearing processing, 15 micrometers of thickness attachment radio solution copper plating 
were formed. Next, resist was provided and developed [ exposed and ], was etched into the 
substrate face, the outer layer circuit was formed, and four layer wiring boards were created so 
that only the part used as a circuit might be removed. The circuit position gap of the upper layer 
of these four layer wiring boards and a lower layer is an average of **36 micrometers, and 
3sigma showed **1 6micrometer. Next, the connection reliability of the created patchboard was 
evaluated. In the hot oil examination for 260 ** 10 seconds, the increase in connection 
resistance was not accepted up to 50 cycles, but through hole connection and beer hall 
connection were understood that it is satisfactory. 
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[0033]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 7 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, and the 
conductor shape of a beer hall terminal area is 0.1 mm in width, and 1.0 mm in length, and was 
made into the structure at which it turns to crank form so that it may become 0.2 mm in width in 
the design position center section of the beer hall. Next, heat-and-pressure lamination adhesion 
of the insulating layer material MCF3000E (the Hitachi Chemical Co., Ltd. make, trade name) 
which united the unhardened insulating material (50 micrometers) and copper foil (18 
micrometers) which made a 0.3-mm hole with the drill with the portion which serves as a beer 
hall beforehand, and was made into the sheet shaped on both the surface was carried out with a 
press. As a subsidiary material for a press, what inserted the semi-gross density polyethylene 
film (100 micrometers) into two TEDORA films (the Du Pont make, trade name) was laid in the 
substrate face, and it had further a panel and composition (both sides) which carried cushion 
paper in order. Next, after it formed a 0.3-mm through hole in the substrate with the drill and 
alkali permanganic acid performed desmearing processing, 15 micrometers of thickness 
attachment radio solution copper plating were formed. Next, resist was provided and developed 
[ exposed and ], was etched into the substrate face, the outer layer circuit was formed, and four 
layer wiring boards were created so that only the part used as a circuit might be removed. The 
circuit position gap of the upper layer of these four layer wiring boards and a lower layer is an 
average of **36 micrometers, and 3sigma showed **1 Smicrometer. Next, the connection 
reliability of the created patchboard was evaluated. In the hot oil examination for 260 ** 10 
seconds, the increase in connection resistance was not accepted up to 50 cycles, but through 
hole connection and beer hall connection were understood that it is satisfactory. 
[0034]So that only the part used as a circuit may be removed using MCL-E-67 (the Hitachi 
Chemical Co., Ltd. make, trade name) which is a glass-epoxy-resin double-sided copper foil 
tension laminate sheet (example 8 insulating-layer 0.2 mm in thickness, and double-sided copper 
foil 18 micrometers in thickness), Resist was exposed and developed, was etched and circuit 
formation of the lower layer wiring was carried out. The wiring circuit made the usual wiring 
section except a through hole land, power supply wiring, etc. the line width of 0.1 mm, and 
conductor shape of the beer hall terminal area was carried out 0.1 mm in width, and used the 
design center of the beer hall as the termination. The conductor by which a position gap of a 
beer hall adjoins a beer hall since Example 2 showed that it was **50 micrometers or less made 
the gap with a beer hall terminal area conductor 0.3 mm of one side. Next, heat-and-pressure 
lamination adhesion of the insulating layer material MCF3000E (the Hitachi Chemical Co., Ltd. 
make, trade name) which united the unhardened insulating material (50 micrometers) and copper 
foil (18 micrometers) which made a 0.3-mm hole with the drill with the portion which serves as a 
beer hall beforehand, and was made into the sheet shaped on both the surface was carried out 
with a press. As a subsidiary material for a press, what inserted the semi-gross density 
polyethylene film (100 micrometers) into two TEDORA films (the Du Pont make, trade name) was 
laid in the substrate face, and it had further a panel and composition (both sides) which carried 
cushion paper in order. Next, after it formed a 0.3-mm through hole in the substrate with the drill 
and alkali permanganic acid performed desmearing processing, 15 micrometers of thickness 
attachment radio solution copper plating were formed. Next, resist was provided and developed 
[ exposed and ], was etched into the substrate face, the outer layer circuit was formed, and four 
layer wiring boards were created so that only the part used as a circuit might be removed. The 
circuit position gap of the upper layer of these four layer wiring boards and a lower layer is an 
average of **34 micrometers, and 3sigma showed **15micrometer. Next, the insulating property 
of the created patchboard was evaluated. The insulation of the beer hall 1 hour after boiling and 
a contiguity lower layer conductor showed the 1 1th power often in [ of 500V impression ] 1 
minute, and it turned out that it is satisfactory. 
[0035] 
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[Effect of the Invention]As stated above, the multilayer interconnection board which has the 
beer hall connection with high wiring density is obtained by this invention. 



[Translation done.] 
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(2) 

1 

[#fFW*©l5ffl] 

[m*bi] T*E«up±f::iawift3-u %mmmm 

tiMrr&&mti*mz&\,*x. t*7*-;ng$ggB©TJi 
g#^#7^ h* 7*-;i/g± o /hS ^ c t t-r * 
^JBEIfttK. 

[»*B2J h*7*-;U8^gG©TJi*#^tt^\ £7 

z>m?m i \zmmo&mmmw.o io 

[W^3] lf7*-JU«tt«©Tl*##tttf*, t*7 
#-;i'g«fc?)iBtfW3<, — ««fcE*©IB©a;i;-c» 
£ Z. £ £*J*t-r-5»*a 1 *fcf4 2 CflEtt®£JIEtt 

[fg0J©t¥iffl&a&0Jl] 
[0 0 0 1] 

Rzs^ommmffiffimzm-tz. 

[0 0 0 2] 20 

[*£*©&«] mmo&®mt\zft^ 

ji& jraft**w\ f©iiAi*iii£*citt5ut 
c«t-3Tf^snTv»-6. z.<Dm^ mn<D»igi£Mmto 

fct, ftaftfc£sflm%R&}*E&©Kff& 

[0 0 0 3] ^^T, *«E««*KJfr-Bt*fc, SB 

*«£#*jra-r*ft©#*jBv>s©T?tt&<, m&-o 30 

fc. cw^ffifctt. »«Wi©»j*©tt#fc:J::3T**H 

k 3 a ?>©;£&#**. 

[0 0 0 4] mi©#&(J, x^-afr-^ttttiiail&JB 
j«*ffofcPIBE*«t)U<tt*)iE*S*«lJ«e*t 
LT^JffeJlU x;U-*-;Wm 0IS»J«C«tD* 
«E«8S*«ii-r**ST?**. «JSB*©S«fc»J« 

[0 0 0 5] S2*Sit TliEi*Ji±K:lft»i*>K 4» 

u %mmmm*>v<\tmmm 

■3T<tO £JI©E*«#tlt£3n*. 
[0 0 0 6] f& 3 ©#&«:, *8fl:©lfi*JRa:fflf6«© 

BE*e±caoHUTif7*-jp*»j*i/. 50 
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2 

ni»c«fcr3T«t»3^JB©EIS«E*«»ifi*n«. 

[0 0 0 7] 

C58M*«#«U«t3fr**H] iW >&©«£*£« ©5 
6»fflft;LTfc, S^©fe*©b*77}x-;VS^-rsfc 

afKKjgdc-r-Bt, Ei»3&«aa-r*fc«>©*BT**&^t 

0»*«fl;a*3iSfcH. S&. bf7*-;i/^ii5^«icL 

tt. #7X««£»IIBi©Jmfc$fi£rs£«v^U 
- -> a > K «fc * *fiift#fls ±US<JS:*t^-5raB , b 

[0 0 0 8] »2*}£©HSH«, JftfikBtmfc* 

>f ©*#$«:, ±T«w©ffig-rn^fF#L^wti« 

& e>&V>©-e t: 7*-;P©££J; 0 D t' 
7^-;l^©S^/h$ < Life, S#bfe*JSCii^ 1 ©^ 

[0 0 0 9] 8 3 ©#i£©JtlBtt. *RiD»2©;#i£© 

2#B©BUBtEi;-c, t;7*-;w»itt«^#©i5*ffi 
[0010] £7*-;uM$©£;£fflf«£ 

/hS<U E*©»llfJEftSa*-C€r-5*SEilfiS*S 
[0 0 11] 

[!Sj§£«&-rSfci6©^I9:] *%9i©£JIE&Ktt. 

T»E*»±icffl»«s^rb, mmmmyzwtftizyz-? 
*-MzMf%Ltzmftmiz£K>mmmm-Tz>£m&m®. 

;i/g<t K> net ^#^i-rs. 

[0 0 12] C©tf7*-;W*H*«©TSW#»«tt, 

L < ttK7*-;Mfl5T»S|-r*illttfrT?*-6 - tAWS 
l/H. 

[0013] i©t;7*-;wssii*a©TJi*#» 

k*7^-;i/gi:Dtg^/h$<, -«SW^cSe«l«© 

[0014] \?7*-)vmsta<DTmmmt> mst±.m 
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3 

£«3tfc «k ?>H9ifc3fca an*"**-?**. 
[0015] *«Mfc«t*tr7*-;vaE«fiBa©*#:w 

-jft-;k fTJft-JI'** Wi'f >^-Xt^ v^JHf 
7*-;i/©#5tt&ri/"bl5|:bftV>!0*, !ft!Wi#JfB©fc 

[0 0 16] TBSB*©»J«f4, *5-JYy>7 -feS 

7f^f^m 7^T^a, 

[0 0 17] IftlftJBttfy^-^OflJ^ftSfilTK* 

K RJ»D3:£©#ffiK:j:?>!Mf. ^jffi^fT^-ttriO 

-r-SCtlCiO. k'77ft-;i/£Jpf£T^£. 
[0 0 18] 7^;VAW©J8#f4i|&l^&T!*£ 

-Jl'yS H: «fc D ffiftjf#s# Sn. t*7 r\9 
[0 0 19] ->-h«©*»b*fiig:«^«v ±JI£tt* 
0 Wt»* Ufc©*> fc, -#:ft«^-r 5 - 

t> b < « V — tf- iC ck £ *fiig:g © tC <fc o T *> f 7 Jft 

[0020] ft*«x-7 9 i >i'stLTn mmmnm 
$0. *7t, TSE^asicM-rsf^ffl^^vife©^ 

[0 0 2 1] S'- h#©*«fc*ft**ffi©ffi©te/H*& 
tLTIt «ft;ar©lftBk->-h2:ili*^to*Tl6likJi* 

H*j£T*:#J&G»*-5. t*T3ft-;>©^liU— tf-j&tfc 

*m £ U Tft¥ Wx y ^ > ^ J: D If 7 # - ;P £ »J*-T 



(3) #I¥8-2 8 8 6 5 7 

4 

[0022] *mfcmm$tntmmmvmfcmz~mt 
mmm?z>z.tiz£K>mmm$:MtfL'c2z>. M7^—>v 

«&i«u;k if-, ^>^sp©^at«toT^*®j« 

L T*5 ^ & t> © 3 £ t \Z «fc o T <S> k* 7 jft-;u * 

10 M!&-?ZZ>. £©»&, WJi^fC, ^»»ttT43Vst^ 
KSIOidSMU ^rt^©*®ft^lig©MA^W$iJTS^ 

[0 0 2 3] *^©k*7Jft-;H«jfiS^-r5&*{C 
tt. 7'PfY-5 2 (^AjSH ffi n a n£) . P 

sr4 o o o c*»-f >*#c3£#a«, ra n a p«) &£© 
oog <B5Wfcj*x*Wc5S£8:«, fta«) awe* 

3. ->— h^©*^t*6ili«ipftLTtt. AS2 2 5 
0, AS 3 0 0 0 B SWfcJ*:n*#3$;£tt». ffi 

[0 0 2 4] «fc»*6*«>-hl,Ttt, #'J<SF7^ 
^AjWfcfflT!**. *«fctt*tmtiBf6«¥©*#»£ 

-mtvx >>- hmzi, fzmmm$mti<~c\t. mcf 

3 0 0 0 E (0fift;j«X3i«cSC^a», ffl&m 

^rt^©**ifcaMB©flEA&«iW"r*fpffl*» 

50 agiJjgftiiLTfS, 5 0ftm~3 0 0 ymfflf3ffl#U 

[0 0 2 5] *KW©tf7*-;WBjftSJgdE-t*fc86© 

*»«fflTf*S. i^-Xh, JB^-Xh, 

*. XA--y^U>^7Si:©^*«^a i foffiffll5J«gTafe 
[0 0 2 6] 

[ffrfl] f7Jft-;^^©TS^^«^ 
50 *W*B«««Silftl»««Htsa»:teTClRl±a*-5c: 
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(4) 

5 

o t>/hs he t iz «t d> «atjiaffioi3ia*»/hs < fc 

-S. HP-6. ^E^Jfcfc#ffl<fcfc*3&**«**. 

[0 0 2 7] 

%&Wt.mW-£0. 2mm, MS©ffl?g/P2 1 8 Aim©#5 JO 
^X^S^ffiWffijHffiSIWiSTraSMC L - E - 6 
7 (H5Mbj£lfcflt5£&a«. ffl!ift«) SfflK Eiftt 

S«U Xy?>£fLTT»e**®K#J«b&. BBSS 
^P-jfr-^^F^SiElflfciffcll^a* 
OE««S*(B0. ImmtU K7*-;HftR««* 

#7£WiiH0. 2mm, g£0. 4mm©SJftL 
iWC, -^©MSffitC, ^&t*7*-^£&3S$#(C 
h* U J1/T0. 3 mm©7tS»ttT*^fc*«'fbiteig:^ 
(5 0fim) tffim (18 Aim) Sr-WfcLTv- btf # 

3 0 0 0 e (aic^x^s 

iSA£) 2tl:t>SS#Ulfl/>7^J^ (10 0m 

i/ a >mzm\zmi±rzmfc mm) tbt. ^tc, s« 

(CO. 3mmfflXiH*-il/SH'JWML, 7;i/# 

4JlB««S^jsKUfc. ~©4HE*g1£©±JI£TJI© 

m^bfc. fmLfcE*«0&ttfflMtt&fMS 

Lfc. 2 6 0tl 0 #©*>;/ h-t-f JlffikXlZ. 

ta©itin#tSJ6£*r!5\ WH&v^ijWhfcofc. 

[0 0 2 8] HJS01J2 
*fi*Jf»S0. 2mm, SI©IS)|S18«mffl«7 
XX#*->»JlHHIilBaia)l«Tr»*MCL-E-6 40 

7 (BsMb&iMMfcjtetta, ma«) s^v*. w&t. 

f£t>J3L^mffi<DZf.&m£TZ><i:5lz, l/^XhSB)E- 

xy?>^bTTJiEifc*iHif»»j«ufc. mm 

©E*«**«0. lmmtU lf7#-JM*ll*«©* 

^«K"I@0. 1mm, ISO. 4mm0g^tL, 
fp&flttzmjmz&g-f&ffiO. 1mm, S^0. 2mm 

«fttt»»» (5 0/tm) £fffg (18 Aim) S-fWfc 50 
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5 

bT->-h«iCLfclfiig:Jl^MCF 3 0 0 0 E (Bit 

A (10 0«m) £#^fc*fc©£«ffi*ffitCgcMU M 
K«tRt^y>a>iKSIBfc«-a:fc«l^ (MS) tL- 

»J«U 7 W 'J «7 >«>It± D X 5 7RSfflIS 
ffofcft, JPfttt*6«*flfI*o*£ 1 5 xim^Ufc. 

■IIIK£JBj*L4JiE»K£ffrSb;fc:. E©4«E«« 
CD±BtTBO[sISS{iB'rntt¥^± 3 4 wmT* 0, 
3ollil5 (tmSiLfc. fPdJLitE««ffl» 
8fcfg*S14£iffBL&. 2 6 On 0fp(D*y b-t-VVU 

[0 0 2 9] ^JS0iJ3 
«6g:JfJ93 0. 2mm, i3gffi©fgf§J9£ 1 8 Aim©#5 
XX#+ ->WJSMStti69«ff«-?&SMC L - E - 6 
7 (BiCft^XH«S;#ttS, ffip°p«) SfflVs. BU&i: 
ft VMBJi»r <fc 51c, k>*X^i)t- 

?g«U xy^>^LTTJiE*&l§I»»J*L;fc. E« 

x;i/-3j?-;i'7>K j ?»««E*ls:£si»<aflf 

©E*«fi«*0. ImmtU K7*-;HK«!»©» 
#«Wb<I0. ImmU tf7#-;K0»IH!fcll+*W 

\£T*—)Vtl3iZf&ft\Z} t V)lX'0. 3mm©^^ablt 
T*t»fc*«ftl68fc«» (5 0 Mm) tffl?g (1 8 At 
m) *MbUT">-httfcUfc*fii»II<}»MCF 3 0 
0 0E (Bfitft;j5£l*«c5£#:|±«. ffiA«) £71- XT 
&ffi«Bff=*l<fc. :7VXffl ©!'!£** £LT, «a7 

JJ«U^V7Y >7^;VA*j*A/fc*fc©S»«^®IC«M 

l. xc*«t^y->3>jiKsiHc«'e-fc*j« mm 
;i/T?»jfcu 7;i/*'Jia^>^>Kc<t"9xs7^5a 

a^ffofe^, Wmt«««MH»o*£l 5Atm»«b 

T^»ll»S»JsacU4BE*«SfPJ«bfc. -04iffi 
««©±SiTJB©[HlgS{iH-rntt¥i%± 2 7 wmt?* 
13. 3 ott± 1 3 AtmSr^Lfc. ^(C, fP^LfcEHSffi 
OttttftWtt&iMBbfc. 2 6 0tl 0^©^-y 

[0 0 3 0] HifS^J4 
*6ig:@J¥l$0. 2mm, SH©^J¥3 1 2 Atm©^7 
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(5) 

7 

XtfU-fS Ftt8BWH*fg3B**«T**MCL- I - 

6 7 1 (Hicftidsxiswcic^aii, ffia«> 0 

g$©ig#:^t»ct>i1iS0. 0 8mmL. fc'7*-^©igfH£: 

1mm, lifg Off 8 Mm©tf-ffiSB?B3g« 
JBST&SMCL- I -6 7 1 (Bftfl:j*X*#££tt 10 
St. Kp a p«) ©#IBH«fc. **fl:©lfi«»B»»7-c 
MAS 2 2 5 0 (H5tfcJ«I*#a;£a». tfSfi*) 

£ l 5 0t©*7 hn-JP^S^-^tct OfeSSO Lfc 

»(r KU^T 0. 3mm©^Sr^ttT*3^fcv-h«« 
fi (16 8 Mm) £:/l^XTjl!lffi«Ji«*b&. ZfVT, 

#^z£fc©£»«saf;:gjfiu xt««t^y->g> 
ffi^JHicici±fc«^ (Mffl) tlfe. IIi:o. a? 

*H8£ffr*Lfc. ;:©4ME*«©±«fcT«©III»ffi 
HTniJ¥l%± 2 3 wmT^<9> 3ott±17(im$i 
Ufc. 5fclc, fmL&E««©»««*ltt£W«Lfc. 

2 6 or i ot©*^ hrt-r ^itsmi. t,)v—^-)v 

[0 0 3 1] 5 
t&BmmZO. 2mm, iI»SI»cSl 8tfmC^7 
xi#+ <>WJBflf SffiffiSftMSTa 5 M C L - E - 6 

7 (BiibfciCJRHcjtetfca, ffiA£) £JBH, EKi 
fc&fcV>fflBf©*£»£"r*J:5£. l^Xh£8S3fc- 

mfttt. XJU-#-^7>F*«BE«fc££»<a* 
©E«lffi£ttlfO. 1 mmiU tf7*-^»lK«©* 

^««"IS0. 1mm, S3 1. Ommtbfc. 40 

0. Zmmntt&tfT&^ttmikfflmt'® (5 0 m 
m) (18 Aim) S-fWtLTS'-UKfcUfclB 

iii^^MC F 3 0 0 0 E (B±nmj:mwi£,&&.m. 

2ft(c4 J *«#UX^l/>7^;PA (10 0 Mm) 

A,£>b©s*Kaffii;:*«u S5C*fiW!»->3> 
«s*iat«-a-/t«« (Poffi) tit *tc. a^tco. 

3mm©7Jl/- *-Jl<£ FUJVTJgJSU 7;W*UjiV 50 
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8 

•Jt-SifcU X-y^>^LTWf 0?&£^L4JI8E 
£©4JIE$!ii«©±Jf £TJf ©IsIS&fi 
g-ftl[±¥^± 3 6 MmTSD. 3o!J±l 
L&. ffrSL,&E*«©Sl«e*tt£WffiL&. 
2 6 CC 1 0$l>©*>y h^JHilfcTte, X;i/-*-)U 

[0 0 3 2] m&me 

t&&mmzo. 2mm, mwoffifcmz l 8 Mm©fl7 

*X#*->WJIBWffl»f61IM»»«T**MC L - E - 6 
7 (HStftfiKXJtflcSC^ttR. BA«) ISBt 

««U Xy^>yUTT*E«*liI»»<«bfc. Effi 
Isl&tt, x;>-^-;i/5>K^»«aSE*lJS:if*l»<a* 
©E^4*|i|S 0 . ImmtU tf7*-;H£«£8B©* 
#ffiM£l*H0. 1mm. fiSl. Omm-C. £7*-;]/ 

<Dmmm<¥$:MTjM.n\zm*z>ffi&tLfc, mz, 
©Mamtc, t'y^-^t&sgEft-t;: F u o . 

3mm©^£&ttT&^fc*@4fc^1TO (5 0 Mm) 
iffl?S (1 8 ym) S-fWfcUT->-htttCUfci»!Ui 
TOMCF 3 0 0 0 E (BStffcfjeXfRflcSteaS. f8jp a p 

l/T, 7-H9-7^;VA (Ta*>tt«, («p n p«) 2$ 
tfS*# 1 Jlfl'>7-fJ^ (10 0 Mm) 
t>©SX««Hfc*«U aStjHffit^y->3>iR* 
JBfc*1*&«Jdi (WW tlfc. SlSfcO. 3 m 

m©x;u-7K— )i& F'jjur^^L, 7;^'Jiav>^ 

■3M*U Xy^>^LT*1.JiI5|»£JBjSL4JiEiR« 
£ffr&Ufc. £©4«E*iR©±S£T»©0»{fl*f 

ftt£¥i$± 3 6 MmT* 0, 3ali±16wra5SL 

6. ^<SL-fcEi»*©a?il«fS*tt*ff«bfc. 2 

6 0^1 0|}>©^-y h^--r;uti^T«, 

[0 0 3 3] *SSM7 
if6iW:Bff$0. 2mm, ilI0iS)|3 18jimffl^5 

7, x.#*><ffimmmffim i &mmfa-<?&z>Mc l - e - 6 

7 <B3Wbfi&X*«c5S#aS, ffip°B«) Sfflir\ IUKi 

Xy^>f bTT)BEIISlHlK«Jj«bfc. E« 
[ilKti, ^-^^H^HKEfcfci'SWKailt 

©E«S^*^i|B0. ImmtU fcf 7*-;i/SEiKSP©* 
#:^iitS0. 1mm, S3 1 . OmmT, h'74^-JU 
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9 

ft—)Vtti;Z&tt\Z HU^TO. 3mm©^£&tfT:fc 

^tz^mtmmun (so^m) tmm (i8«m) & 

-fr-fbUT->-h«Klx»:IBlBkJi«»MCF 3 0 0 0 E 

l^SrbfCo :/l/Xffl©fiiJ«tti:LT, t-Y?-7 4)\s 

(1 0 0 urn) &Ay^Af'&0!>£X«%M(c4ftS 
U S^fcaSi*?^ g (W 

ricLfc. H»fc&5fcV>«B?©*£B£-rs«k'3 

^UT**l§IK£^j«l,4JiE*«ftfft«lxfc. ~©4 
»Ei*«©±SiT» ©08S&B-rn«¥^± 36jim 
T^D, 3att±15/im$iLfc. iWc, ffr&LfcE 
*«0*Jl*ffi*tt*WflSl/fc. 2 6 0tl 0 8>©#v h 

sM-jHstm-ctt. fcT7 , *-;H*tt# 
5 o-y-'f^;i'*r*«ffigt©Jiii03^B»6nr, nis& 

[0 0 3 4] 8 
iffiiRSffSO. 2mm, Mffi©2H?SJP3 1 8 p.m<D%7 
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(57)Abstract: 

PURPOSE: To provide a printed wiring board with 
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CONSTITUTION: A printed wiring board 1 has a wiring 
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second layer and these layers are electrically connected 



by via holes 4. The via hole is made in such shape that 
the length of the circumference of its top is longer than 
that of the minimum circle surrounding its top. 
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